Background: Orientation of the occlusal plane is one of the most important clinical procedures in the prosthodontic rehabilitation of edentulous patients but definitions of the ala-tragus line (ATL) causes confusion, because the exact points of reference for this line are not clear.
INTRODUCTION
The orientation of the occlusal plane is one of the most important clinical procedures in the prosthodontic rehabilitation of edentulous patients and because of its effect on esthetics, function, and denture stability, it should be reconstructed as identical as possible to the occlusal plane of missing natural teeth. 1, 2 Occlusal plane is the average plane established by the incisal and occlusal surfaces of the teeth. Generally, it is not a plane but represents the planar mean of the curvature of these surfaces. Many techniques of establishing the occlusal plane have been reported in the literature but no single method has been shown to be accurate for reliably determining it. Studies that have compared natural and prosthetic occlusal plane are also numerous. [3] [4] [5] Other studies have analyzed and discussed a wide variety of landmarks to show whether they are suitable to use as a reference for occlusal plane orientation. [6] [7] [8] [9] [10] [11] [12] Lips, commissures of mouth, residual ridges, retromolar pad, hamular notchincisive papilla plane, lateral borders of the tongue, and the buccinator grooves are most commonly used intraoral landmarks. 6, 7, [11] [12] [13] [14] [15] While many authors 16 suggest considering intraoral structures during occlusal plane determination, Spratley 17 believes that the intraoral landmarks are valuable guides for the experienced clinicians but they are rather difficult to follow by students. Extraoral landmarks that have been suggested to orient the occlusal plane are the interpupillary line, Camper's line, or ATL. 10 Although the technique for using the Camper's line or ATL is well documented, there is some controversy over whether to take the superior border, the tip, or the inferior border of the tragus of the ear as posterior reference points to define ATL. The aim of this study is to establish a correlation between Camper's plane and natural occlusal plane in normal dentulous subjects. The objectives of this study are to compare the relationship between Camper's plane and natural occlusal plane in patients within two age groups and to evaluate the most relevant posterior reference point for establishing Camper's plane.
MATERIALS AND METHODS
In this study, 40 subjects were included; selection of subjects was done under two age groups: group I: 18 to 25 years and group II: 35 to 45 years and each group consisted of 20 subjects. Patients with fully erupted permanent dentition in Angle's class I molar relationship and with normal overjet and overbite were included in this study. Patients with a history of orthodontic treatment, craniofacial surgery/trauma or patients with temporomandibular joint disorders, marked facial asymmetries, gross occlusal or incisal wear, congenital facial defects or any irregular pattern of occlusion like crossbite were not included in this study. Ethical approval for this study was obtained from the Research Ethics Committee of the Rungta College of Dental Sciences (Ayush University). All appropriate informed consent forms were obtained from all the subjects.
Following case selection, the subjects were seated on chairs with vertical back rest in a relaxed state facing on one side and head oriented in natural horizontal position looking comfortably in a mirror placed 5 feet away from the chair, a fox plane covered with addition silicon putty was given to subjects to hold and bite upon passively (Fig. 1) . Ink dots were marked on the inferior border of ala of nose and superior, middle, and inferior points of tragus of ear (Fig. 2) .
Left lateral profile photographs were taken with a digital single-lens reflex camera (Canon EOS 600D, 18 megapixels, and 50 mm Fixed Macro Lens, Tokyo, Japan) mounted on an adjustable tripod (Simpex, VCT-691RM) kept at a distance of 5 feet fixed on lateral side of the chair.
All the lateral profile pictures were transferred to the computer system (Dell Inspiron N5050, Penang, Malaysia), to carry out the measurements. Two investigators independently measured the angles between the following lines with the help of Screen Protractor Version 4.0 (Iconico, New York, USA).
• Occlusal plane (Fox plane) and the superior border of ala-tragus (OP-ATs).
• Occlusal plane (Fox plane) and the middle of alatragus (OP-ATm).
• Occlusal plane (Fox plane) and the inferior border of ala-tragus (OP-ATi). Statistical analysis was carried out using Statistical Package for the Social Sciences version 16 (IBM Corp., New York, USA), descriptive statistics, one sample t-test and independent t-test. Test value was zero in one sample t-test, because it was supposed that the occlusal plane and the ATL should be parallel. Tables 1 and 2 list the relationship between the occlusal plane and ATL in groups I and II respectively, for all 20 subjects. Statistical analysis, mean values, and standard deviations of the angles between the occlusal plane and the ala-tragus with three posterior point locations are presented in Table 3 . One sample t-test showed that the angles between the occlusal plane and ATs, ATm, ATi, are significantly different from zero (p < 0.001). The mean angle formed by occlusal plane and ATs is (7. Pie diagram (Graphs 1 and 2) shows that inferior reference point in tragus is the most relevant point in both groups I and II. 
RESULTS

DISCUSSION
The occlusal plane is an imaginary surface that is related anatomically to the cranium and theoretically touches the incisal edge of the incisors and tip of cusps of the posterior teeth. It is accomplished with the use of maxillary occlusal rim. The plane must be close to the middle fibers of the buccinator and correctly related to the tongue for proper speech and food bolus control. The occlusal plane is also an important factor of stability of denture. The best stability is obtained when the occlusal plane is parallel to and anatomically oriented to the ridges. Improper occlusal plane/tipped occlusal plane will lead to shunting effect and loss of stability. If the occlusal plane is lower in the molar area, there will be a tendency for the upper denture to be displaced posteriorly and lower anteriorly. Shunting effect will be opposite if the occlusal plane is lower in incisor area.
Using ATL for establishing occlusal plane is a common method for the fabrication of complete dentures. However, there is some controversy on the posterior reference point of the ATL. The Glossary of Prosthodontics Terms states that the ATL runs from the inferior border of the ala of the nose to some defined point on the tragus of the ear, usually considered to the tip of the tragus. It does not stipulate which part of the tragus should be used as the posterior landmark.
Various authors have given their own definition for ATL. According to Spratley, 17 it is a line joining the center of ala to the center of tragus. Van Niekerk et al 18 concluded from their study that ATL determined using inferior point of tragus could be used as a landmark for orienting the maxillary occlusal plane. Boucher defines ATL as an imaginary line that runs from the inferior border of nose to the superior border of the tragus of the ear. 14 According to Ismail and Bowman, 2 it is a line passing from Ala of nose to the center of the tragus. Due to this dilemma, it was decided to deduce which reference point: the superior, middle, or inferior on the tragus is parallel to the occlusal plane and could be used reliably in clinical practice. The results of this study showed that there is no parallelism between the occlusal plane and the ATL with three different posterior ends. However, the inferior point showed the closest parallelism. The average angle between the occlusal plane and the ala-superior border of tragus in group I is 6.9955 and in group II is 8.7175; the average angle between the occlusal plane and the middle of ala-tragus tragus in group I is 3.9695 and in group II is 5.4115; and the average angle between the occlusal plane and the inferior border of ala-tragus in group I is 1.6740 and in group II is 2.3115. The inferior border of the ATL had the lowest mean angle (in group I is 1.6740 and in group II 2.3115) and is almost parallel to the occlusal plane.
A study carried out by Karkazis et al 10 22 are not in agreement with the above conclusions.
In their study, they also concluded that no parallelism exists between occlusal plane and ala-tragus plane, but the ATL (Camper's plane) was found to be closely parallel to the plane of occlusion when the tragal reference point was situated between the superior border and middle of the tragus. The present study has some limitations which are as follows:
• The study was conducted only in a small population, considering only one geographical location (Chhattisgarh state) and hence the results may vary with morphological changes (in facial/skeletal features) among geographically distributed people. • The variations due to gender differences in occlusal plane were not considered in the present study.
• The difference in parallelism of the occlusal plane to the ATLs in various malocclusions (Angles class I, II, III) was not studied, which may vary.
CLINICAL SIGNIFICANCE
This study will be beneficial for both students and practitioners to clarify the confusion in marking the posterior reference point while establishing the ATL during jaw relation procedures for complete denture patients.
CONCLUSION
Within the limits of the study, it can be said that ATL drawn with inferior border of tragus as posterior reference point is more frequently parallel to standard occlusal plane among the study subjects. The ATL with inferior border of tragus as a posterior reference point can be utilized as a standard occlusal plane in completely edentulous patients.
